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(57) ABSTRACT

A fire extinguishing device and associated methods. The
device 1s adapted to be positioned 1n proximity to a fire and
operable 1n response to heat output by the fire. The device
includes a first reservoir, containing a fluid, adapted to
receive the heat from the fire and thereby exert a pressure
and a second reservolr, communicating with the first reser-
volr, containing a fire fighting material. The device further
includes a pressure-sensitive membrane, forming a pressure-
sensitive barrier between the first reservoir and the second
reservoir, adapted to rupture upon a predetermined pressure
being attained in the first reservoir and thereby releasing a
steam 1nto the second reservoir. The steam expels the fire
fighting material onto the fire. Additionally disclosed are
methods for using the device to control and extinguish fires.

17 Claims, 2 Drawing Sheets
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FIRE EXTINGUISHING DEVICE AND
METHOD

BACKGROUND OF THE INVENTION

The present mvention relates to controlling and extin-
guishing fires, and more particularly the present mnvention
relates to a fire extinguishing device and associated meth-
ods.

Fire 1s a persistent force of nature that causes significant
property damage and loss of life. Three components coop-
crate to drive the chemical combustion reaction that pro-
duces fire: extreme heat, a gas (such as oxygen), and a
combustible matter (such as a fuel). Using wood as an
example of a combustible matter, a fire may result according
to the following sequence. First, the wood 1s heated to a high
temperature by any means, such as energy 1n the form of
focused light, energy 1n the form of friction, or energy 1n the
form of an already burning matter. Next, as the temperature
nears about 300 degrees Fahrenheit (the ignition tempera-
ture), the cellulose component of the wood begins to decom-
pose. This decomposition causes gases to be released, which
gases rise and form the flame of the fire. The heat of the
emitted gases provides suflicient heat to maintain the wood
at 1ts 1gnition temperature, thereby perpetuating the fire,
assuming a suflicient supply of fuel and oxygen.

Current approaches to controlling and extinguishing fires
focus on one or more of the constituents of fire. The current
approaches include smothering the fire (to remove the
oxygen), cooling the fire (to remove the heat), and starving
the fire (to remove the combustible matter).

Existing methods of controlling fires suffer from limited
cllectiveness. While the use of water to fight fires 1s one of
the oldest methods, 1t has numerous shortcomings. These
negative eflects include steam burns, water damage, elec-
trocution, etc. Other methods of fighting fires have evolved
and include water chemical foam mixtures, inert gas, and
various fire fighting powders that undergo an exothermic
reaction to absorb large quantities of heat to quickly extin-
guish a fire. The water foam spray 1s gaining popularity as
it controls fire better than water. Foam mixtures are used
especially to fight flammable liquid and vehicle fires. How-
ever, the use of foam 1s limited by the dithiculty of projecting
it over a distance. This limitation forces a fire fighter to be
physically close to the fire, thereby endangering the life of
the fire fighter. Exothermic powders are excellent fire con-
trol agents and are widely sold and available 1n many forms
including pressurized fire extinguishers used 1 homes and
businesses. The strength of these powders comes from the
very large amount of heat absorbed as the powder undergoes
an endothermic chemical reaction. One pound of powder
will absorb the heat energy of approximately 100 pounds of
water. In order to work effectively, these compounds must be
in a fine powder, but because of this most delivery methods
can dispense powder just over twenty feet. Many eflorts
have been made to more effectively deliver these eflective
fire fighting powders 1nto large fires; however, at the current
time, they cannot be effectively used because of the mability
to deliver them from a safe distance. When they can be used,
such as small fires, they are the most eflective method of
extinguishing fire. Currently, large fires frequently occur that
cannot be extinguished with current technology and some-
times cannot be controlled until they have caused enormous
loss of property and life. Thus, there exists a need for an
improved device for controlling and extinguishing these
currently uncontrollable fires preferably by using these
highly efiective fire fighting powders.
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2
SUMMARY OF THE INVENTION

Disclosed herein, according to an exemplary embodiment
of the present invention, 1s a fire extinguishing device and
associated methods. The device 1s adapted to be positioned
in proximity to a fire and operable in response to heat output
by the fire. The device includes a first reservoir, containing
a fluid, adapted to receive the heat from the fire and thereby
exert a pressure and a second reservolr, communicating with
the first reservoir, containing a fire fighting material. The
device further includes a pressure-sensitive membrane,
forming a pressure-sensitive barrier between the first reser-
volr and the second reservoir, adapted to rupture upon a
predetermined pressure being attained 1n the first reservoir
and thereby releasing a steam 1nto the second reservoir. The
steam expels the fire fighting material onto the fire.

In accordance with one aspect of the present invention,
the device comprises a housing including the first reservotr,
the second reservoir, and the pressure-sensitive membrane,
thereby providing a umtary construction. The housing 1s
constructed from materials resistant to high temperatures for
a sulliciently long duration to allow activation of the device.

In accordance with another aspect of the present mven-
tion, the fluid 1s water, while the fire fighting material 1s dry
chemical foam, dry chemical powder, sodium bicarbonate,
potassium bicarbonate, purple-K, monoammonium phos-
phate, or halon.

In accordance with yet another aspect of the present
invention, the second reservoir 1s a conical frustum member
including a reduced diameter section and an enlarged diam-
cter section. The first reservorr 1s arranged adjacent to the
reduced diameter section of the second reservoir. Similarly,
the membrane 1s positioned near the reduced diameter
section of the second reservoir. The device further includes
a cover arranged near the enlarged diameter section of the
second reservoir. The cover secures the fire fighting material
within the second reservoir. The conical shape of the second
reservoir causes the fire fighting material to be expelled 1n a
wide-sweeping, blanketing fashion.

Further 1n accordance with the present invention, there 1s
disclosed herein a method for controlling and extinguishing
a fire. The method includes placing a fire fighting device 1n
proximity to a fire, heating a liquid housed within a first
reservoir of the device, wherein the heating 1s 1n response to
heat output by the fire, increasing, 1n response to the heating
of the liquid, a level of pressure within the first reservoir, and
rupturing a pressure-sensitive membrane 1n response to the
increased pressure within the first reservoir. The method
further includes passing steam from the first reservorr,
through the pressure-sensitive membrane to a second reser-
volr that contains a fire fighting material and expelling the
fire fighting material from the device onto the fire.

In accordance with another aspect of the present mven-
tion, the fire fighting device 1s placed in proximity to a fire
by a least one of at least one of throwing, shooting, rolling,
dropping from an aircraft, catapulting, delivering by cannon,
delivering by mortar, dropping by parachute, delivering by
missile, and delivering by remote controlled glider.

By virtue of the foregoing, there 1s thus provided a fire
extinguishing device and associated methods capable of
using highly effective fire fighting powders.

These and other objects and advantages of the present
invention will become readily apparent to those skilled 1n
the art from the following description wherein there 1s
shown and described a preferred embodiment of this mnven-
tion, stmply by way of illustration of one of the best modes
suited to carry out the invention. As 1t will be realized, the
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invention 1s capable of other different embodiments and 1ts
several details are capable of modifications in various obvi-
ous aspects all without departing from the spirit of the
present invention. Accordingly, the drawings and descrip-
tions will be regarded as illustrative in nature and not as
restrictive.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 1s a cross-sectional view ol an exemplary fire
extinguishing device, according to the present invention;
and

FI1G. 2 1s a sectional view of an alternative arrangement of
a fire extinguishing device.

DETAILED DESCRIPTION OF EXAMPL.
EMBODIMENTS OF THE INVENTION

L1

With reference to FIG. 1, illustrated i1s an exemplary fire
extinguishing device 100. As will be more fully explained
below, the device 100 1s suitably adapted to release a
pressurized stream of a fire fighting material onto a fire,
thereby controlling and extinguishing the fire. The device
100 generally includes as a unitary construction, a materials
reservoir 102, a fluid reservoir 104, a pressure-sensitive
membrane 106 and a cover 108, all secured by a housing
110. It 1s to be understood that the device 100 suitably
includes some of these components, all of these components,
additional components, or a mixture thereof. Additionally,
the components need not be present as a unitary construction
and alternatively are suitably provided as a number of
separately manufactured components.

The matenals reservoir 102 1s suitably adapted to provide
a receptacle for a fire fighting material. Such fire fighting
material 1s suitably one or more of the following nonexclu-
sive list: dry chemical foam, dry chemical powder, sodium
bicarbonate, potassium bicarbonate, purple-K, mono ammo-
nium phosphate, halon 1211, etc. According to a preferred
embodiment, purple-K or monoammonium phosphate 1s
used as the fire fighting material. However, 1t 1s to be
appreciated that any suitable fire fighting material as known
in the art 1s suitably used with the fire extinguishing device
100. As depicted, the materials reservoir 102 1s suitably
provided as a conical frustum member characterized by a
reduced diameter section 112 and an enlarged diameter
section 114, the significance of both of which will be
described more fully below.

The fluid reservoir 104 1s arranged in the device 100
adjacent to the reduced diameter section 112 of the materials
reservoir 102. The fluid reservoir 104 1s adapted to provide
a receptacle for a fluid, such as water. The fluid reservoir 104
1s suitably provided as any shape and includes at least one
opening 116. According to a preferred embodiment, the fluid
reservoir 104 includes one opening 116 that 1s 1n fluidic
communication with the materials reservoir 102.

The membrane 106 1s arranged 1n the device 100 so as to
provide a pressure-sensitive barrier between the fluid reser-
voir 104 and the materials reservoir 102. In an example
embodiment, the membrane 106 i1s positioned near the
reduced diameter section of the materials reservoir 102. The
membrane 106 1s any suitable pressure-sensitive membrane
known 1n the art and adapted to provide certain properties,
as described below.

The cover 108 1s arranged 1n the device 100 near or at the
enlarged diameter section 114 of the materials reservoir 102.
The cover 108 1s suitably adapted to provide a barrier
between the interior of the materials reservoir 102 and the
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environment exterior to the interior of the materials reservoir
102. This barrier secures the fire fighting material within the
materials reservoir 102 and prevents spillage or leakage of
the same.

The operation of the fire extinguishing device 100 waill
now be more fully explained. The device 100 1s adapted to
be positioned within a fire and to control and extinguish the
same. The device can be thrown, shot, rolled, dropped from
an aircraft, etc. Into the fire. Once the device 100 1s 1n the
fire, the heat produced by the fire will cause the temperature
of the fluid (e.g., water) within the fluid reservoir 104 to rise.
As the temperature of the fluid rises, the pressure within the
fluid reservoir 104 will also rise, which pressure will begin
to act on the membrane 106. When the pressure threshold of
the membrane 106 1s reached, the pressure within the fluid
reservoir 104 will cause the membrane 106 to rupture. As the
membrane 106 ruptures, the pressure within the fluid reser-
voir 104 drops, thereby catalyzing the rapid conversion of
the fluid into steam. The steam then projects out of the tluid
reservoir 104 at a high velocity and acts on the fire fighting
material 1n the materials reservoir 102. The action of the
steam causes the fire fighting material to break through the
cover 108 and be forcefully expelled from the device 100.
Because of the conical shape of the materials reservoir 102,
the fire fighting material 1s expelled 1n a wide-sweeping,
blanketing fashion. The fire fighting material then acts on the
surrounding fire, controlling and extinguishing the same.

It 1s to be appreciated that a plurality of modifications to
the device are contemplated, each of which suitably
increases the effectiveness of the device 100 for controlling
and extinguishing a plurality of types of fires. For example,
a number of different sizes of the flmd reservoir 104 are
contemplated. The size of the fluid reservoir 104 1s propor-
tional to the force produced by the steam eflluence and the
duration of the effluence. Accordingly, the device 100 1is
suitably designed with a large fluid reservoir 104 for com-
bating large fires or with a smaller fluid reservoir 104 for
smaller fires, such as simple household fires.

Additionally, as previously discussed, the membrane 106
1s pressure-sensitive. However, the membrane 106 may be
designed to be triggered by temperature or by remote
control. Such sensitivity of the membrane 106 1s also related
to the force produced by the steam eflluence. Accordingly,
the sensitivity of the membrane 106 1s a consideration when
designing the device 100, depending on the intended appli-
cation of the device 100.

As discussed above, the device 100 1s positioned to
control and extinguish a fire 1n a plurality of ways. Accord-
ing to one embodiment, the device 100 1s fitted with a means
for elevating the temperature of the fluid reservoir 104,
thereby enabling the device 100 to be farther from the fire or
to be used against a low temperature fire when expelling the
fire fighting matenial. According to another embodiment, a
user of the device 100 causes the device to be positioned
within or near the fire. The device 100 1s suitably adapted to
be positioned within the heart of the fire, thereby maximiz-
ing the device’s 100 fire controlling and extinguishing
capabilities. The device 100 1s suitably positioned by being
thrown, shot, rolled, dropped from an aircrait, such as a
remote controlled aircraft, catapulted, delivered by canon or
mortar, dropped by a parachute, delivered by a missile, such
as a heat seeking missile, delivered by remote controlled
glider, etc. Additionally, the device 100 or a plurality of
devices 100 1s suitably positioned wholly or partly in the
ground, such as 1n a forest or mounted on buildings so as to
combat the future outbreak of fires, such as forest fires.
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A plurality of devices 100 are suitably employed at one
time to combat a fire. For example, a fire fighter positions a
plurality of devices 100 within a fire. According to another
example, a plurality of devices 100 are cojoined and posi-
tioned within a fire as a unit. The devices 100 are advanta-
geously cojoined 1n such a fashion so as to maximize the
area ol fire covered by the discharge of the firefighting
material, such as by staggering the arrangement of the
devices 100 so that no two devices expel the firefighting
material in the same direction. It 1s to be appreciated that the
cojoined plurality of devices 100 example embodiment is
suitably adapted for use with any of the delivery devices and
methods described above.

Because the device 100 1s intended to be placed within or
near a fire, the device 100, including the housing 110, 1s
advantageously constructed from materials resistant to high
temperatures. Such materials are well-known 1n the art and
provide for resistance to temperatures exceeding 500
degrees Fahrenheit. Additionally, because the device 100 1s
configured to only operate at high temperatures, the device
100 1s safe for use, as such temperatures are unlikely to be
survived by persons near the device 100 for a duration
suiliciently long to activate the device 100.

FIG. 2 shows an alternative arrangement of a fire extin-
guishing device 200. Device 200 1s similarly adapted to
release a pressurized stream of a firefighting maternial onto a
fire, thereby controlling and extinguishing the fire. The
device 200 generally includes a stubout tube 202, with a
shape similar to that of a test tube, including an opening or
aperture 204, and forming a first reservoir 206. The {first
reservoir 206 contains a fluid, such as water 208, and 1s
adapted to receive the heat from the fire and thereby exert a
pressure. In a preferred embodiment, a stubout tube 202
costs less than one dollar and 1n tests holds more than 1,000
pounds per square 1nch (psi1) at about 600 degrees of internal
water 208 temperature.

The device 200 also includes a generally conical shaped
housing 222 having a reduced diameter section 210 and an
enlarged diameter section 212, and forming a second reser-
voir 214 for containing a firefighting material, such as a
powder 216. The conical shaped housing 222 1s suitably
constructed from materials resistant to high temperatures for
a sufliciently long duration to allow activation of the device
200. The conical shape of the housing 222 causes the powder
216 to be expelled 1n a wide-sweeping, blanketing fashion.

The device 200 further includes a cover or retlector 218.
Reflector 218 1s arranged at or near the enlarged diameter
section 212 of the housing 222 and 1s adapted to secure the
powder 216 within the housing 222. The reflector 218 1s
additionally adapted to position the stubout tube 202 relative
to the housing 222 such that the first and second reservoirs
206, 214 are 1n fluidic communication via the aperture 204
in the stubout tube 202.

The device 200 still further includes a pressure-sensitive
membrane, forming a pressure-sensitive barrier between the
first reservoir 206 and the second reservoir 214. In this
arrangement 200, the pressure sensitive membrane 1s 1n the
form of an epoxy plug 220 that serves to seal the water 208
in the first reservoir 206, and that yields, fails, or ruptures
first by pressure and later by temperature upon a predeter-
mined, e.g., selected, pressure being reached in the first
reservoir 206. Additionally, and 1n other embodiments, a
pressure-sensitive membrane suitably includes any area of a
structure or any structure that yields at a pressure below that
of the rest of the first reservoir 206. As examples, a pressure
sensitive membrane includes, but 1s not limited to, a cap
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having a thickness thinner than that of the structure forming
the first reservoir 206, an epoxy, serving as described above,
and a burst port.

When the barrier yields, pressure within the first reservoir
206 drops causing the fluid contained within to substantially
instantaneously convert to a vapor. For example, 1n the case
of water 208 as the working fluid, high pressure steam enters
the second reservoir 214 and expels the firefighting material,
¢.g., powder 214, outward onto the fire as 1t expands. This
action 1s accomplished by “blowing-out” stubout tube 202
and/or retlector 218. The word “steam™ as used herein
denotes any fluid including water 208 that 1s converted from
a liquid to a gas or vapor.

Additionally disclosed according to the invention are
methods for using the devices 100, 200 to control and
extinguish fires. Such methods will be appreciated by an
understanding of the discussion above. For example, with
respect to the embodiment of FIG. 2, the fire extinguishing
device 200 1s placed 1n proximity to a fire by any means
described herein. When placed in proximity to a fire, the
liquid, e.g., the water 208, housed within the first reservoir
206 of the device 200 1s heated 1n response to heat output by
the fire. As the liquid, e.g., the water 208, 1s heated, the level
of pressure within the first reservoir 206 increases. In
response to the increased pressure within the first reservoir
206, the pressure-sensitive membrane, e.g., epoxy plug 220,
ruptures. When the pressure sensitive membrane ruptures,
pressure within the first reservoir 206 drops causing the
fluid, e.g., the water 206, contained within the first reservoir
206 to substantially instantaneously convert to a vapor or
steam. The steam passes from the first reservoir 206, through
the pressure-sensitive membrane, e.g., epoxy plug 220, to
the second reservoir 214 that contains the firefighting mate-
rial, e.g., powder 216, expelling the firefighting material
from the device 200 onto the fire, such as by blowing out
stubout tube 202 and/or retlector 218. The firefighting mate-
rial acts on the fire, controlling and extinguishing the same.

Although the preferred embodiments have been described
in detail, 1t should be understood that various changes,
substitutions, and alterations can be made therein without
departing from the spirit and scope of the mvention. It will
be appreciated that various changes in the details, materials
and arrangements of parts, which have been herein described
and 1llustrated 1n order to explain the nature of the invention,
are made by those skilled 1n the area within the principle and
scope of the invention.

What 1s claimed 1s:

1. A fire extinguishing device adapted to be positioned in

proximity to a fire and operable 1n response to heat output by
the fire, wherein the device comprises:

a {irst reservoir, containing a fluid, adapted to receive the
heat from the fire and thereby exert a pressure;

a second reservoir, commumnicating with the first reservorr,
containing a firefighting material; and

a pressure-sensitive membrane, forming a pressure-sen-
sitive barrier between the first reservoir and the second
reservolr, adapted to rupture upon a predetermined
pressure being attained 1n the first reservoir and thereby
releasing a steam into the second reservoir, wherein the
steam expels the firefighting material onto the fire,

wherein the second reservoir 1s provided as a conical
shape member characterized by a reduced diameter
section and an enlarged diameter section, and
wherein the first reservoir 1s arranged adjacent to the
reduced diameter section of the second reservotr.
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2. The device of claim 1, wherein the device includes the
first reservoir, the second reservoir, and the pressure-sensi-
tive membrane as a unitary construction secured by a
housing.

3. The device of claim 2, wherein the housing i1s con-
structed from a heat-resistant material.

4. The device of claim 1, wherein the firefighting material
1s selected from the group consisting of dry chemical foam,
dry chemical powder, sodium bicarbonate, potassium bicar-
bonate, purple-K, monoammonium phosphate, and halon.

5. The device of claam 1, wherein the membrane 1s
positioned near the reduced diameter section of the second
reservoir.

6. The device of claim 1, further comprising a cover
arranged near the enlarged diameter section of the second
reservoir and adapted to secure the firefighting material
within the second reservorr.

7. The device of claim 1, wherein the conical shape of the
second reservoir causes the firefighting material to be
expelled 1n a wide-sweeping, blanketing fashion.

8. The device of claim 1, wherein the fluid 1s water.

9. The device of claim 1, wherein the first reservoir
includes at least one opening that 1s 1 fluidic communica-
tion with the second reservotr.

10. The device of claim 1, wherein the device 1s adapted
to be positioned 1in proximity to a fire by at least one of
throwing, shooting, rolling, dropping from an aircrait, cata-
pulting, delivering by cannon, delivering by mortar, drop-
ping by parachute, delivering by missile, and delivering by
remote controlled glider.

11. A method for controlling and extinguishing a fire
comprising;

placing a firefighting device in proximity to a fire;

heating a liquid housed withuin a first reservoir of the

device, wherein the heating 1s 1n response to heat output
by the fire;
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increasing, 1n response to the heating of the liquid, a level
of pressure within the first reservoir;

rupturing a pressure-sensitive membrane 1n response to
the increased pressure within the first reservoir;

passing steam from the first reservoir, through the pres-
sure-sensitive membrane to a second reservoir that
contains a firefighting material; and

expelling the firefighting material from the device onto
the fire.

12. The method of claim 11, wherein the firefighting
device 1s placed 1n proximity to a fire by a least one of at
least one of throwing, shooting, rolling, dropping from an
aircrait, catapulting, delivering by cannon, delivering by
mortar, dropping by parachute, delivering by muissile, and
delivering by remote controlled glider.

13. The method of claim 11, wherein the liquid housed
within the first reservoir of the device 1s water.

14. The method of claim 11, wherein as the pressure-
sensitive membrane ruptures, the pressure level within the
first reservoir drops, further comprising catalyzing the rapid
conversion of the liquid to steam.

15. The method of claim 11, further comprising breaking
through at least one of a cover, a stubout tube, and a reflector
with the firefighting material to expel the firefighting mate-
rial from the device onto the fire.

16. The method of claim 11, wherein the firefighting
material 1s at least one of dry chemical foam, dry chemical
powder, sodium bicarbonate, potassium bicarbonate, purple-
K, monoammonium phosphate, and halon.

17. The method of claim 11, wherein the device 1s
constructed of a heat-resistant material.
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